Functional characterization of CYP6A51, a cytochrome P450 associated with pyrethroid resistance in the Mediterranean fruit fly Ceratitis capitata.
Overexpression of the cytochrome P450 monooxygenase CYP6A51 has been previously associated with pyrethroid resistance in the Mediterranean fruit fly (medfly) Ceratitis capitata, an important pest species worldwide; however, this association has not been functionally validated. We expressed CYP6A51 gene in Escherichia coli and produced a functional enzyme with preference for the chemiluminescent substrate Luciferin-ME EGE. In vitro metabolism assays revealed that CYP6A51 is capable of metabolizing two insecticides that share the same mode of action, λ-cyhalothrin and deltamethrin, whereas no metabolism or substrate depletion was observed in the presence of spinosad or malathion. We further expressed CYP6A51 in vivo via a GAL4/UAS system in Drosophila melanogaster flies, driving expression with detoxification tissue-specific drivers. Toxicity bioassays indicated that CYP6A51 confers knock-down resistance to both λ-cyhalothrin and deltamethrin. Detection of CYP6A51 - associated pyrethroid resistance in field populations may be important for efficient Insecticide Resistance Management (IRM) strategies.